Abstract -An examination of possible expansion or relocation sites for the NBA is undertaken using a two-equation system requiring two-stage probit least squares (2SPLS) to estimate. The Location Model forecasts the best cities for an NBA team based on the underlying characteristics of current NBA teams. The results suggest that Louisville, San Diego, Baltimore, St. Louis, and Norfolk appear to be the most promising candidates for relocation or expansion.
Introduction & Literature Review
Regardless of the state of the economy, many cities continue their pursuit to entice big league sports franchises to locate within their metropolitan area. For instance, Louisville has been trying to lure a National Basketball Association (NBA) franchise to its city for more than seven years. More recently, New Orleans was successful in attracting the former Charlotte Hornets to move into a new arena in the city. 1 New Orleans for a state-of-the-art facility, however, the relocation placed the team in a smaller media market and a less affluent city. 5 Team relocations, and the threat thereof, have commensurately increased the value of major league clubs. The Oakland A's and Montreal Expos (MLB), the Minnesota Vikings (NFL), and numerous NHL franchises are also considering new locations. This is primarily due to the fact that the four major sports leagues control the supply of teams, the placement of franchises, and the number of teams that are permitted to locate in any market.
In spite of demand, the leagues are reluctant to increase the rate of creating expansion teams.
In fact, since the NFL and AFL merged in 1966, the NFL has added only seven other teams, even though several markets desire franchises. 6 Which cities should teams choose when considering their ideal locale? The choice of a city depends on at least three major factors: the owner's personal preference, the political climate, and the economics of the location. While many team owners are profitmaximizers and make decisions accordingly, some owners may be more personally motivated, perhaps choosing to move a team to a city because it is where they live. For instance, Georgia Frontiere, owner of the St. Louis Rams, moved the team from Los Angeles to her hometown of St. Louis, Missouri. Similarly, the Minnesota Vikings are considering a 5 The agreement is for a 10-year lease, with the team paying $2 million annual rent and receiving all the revenue from premium seating, advertising, naming rights, concessions, novelty and parking -a guarantee of at least $18 million in annual arena revenue for the team. The rent is subject to adjustment if attendance is under 11,000 a game --but not less than $1 million. All expenses to move the team were covered by the city of New Orleans, as were all incidentals incurred as a result of the relocation. The team moved into New Orleans Arena, which the city spent $15 million to upgrade to NBA-quality. New Orleans' median household income is $38,800 a year, below the national average and below Charlotte's median income of $51,000. New Orleans' TV market, ranked 43rd nationally, is the smallest in the NBA; Charlotte's TV market ranks 27th. move to San Antonio, Texas because owner Billy Joe "Red" McCombs is from there. 7 Personal preference, as in these cases, is idiosyncratic and will therefore not be investigated in this analysis.
Political support for a major league team within a city is very important because arenas and stadiums are often financed in part or in full by local governments. 8 The locational decision is usually the result of a bidding competition between the governments of various cities, each offering various amenities to the teams in order to attract the team to their locale. In fact, the moves by the Oilers, Rams, and Raiders were all to smaller markets, but the stadium leases were more favorable in these markets, despite the reduced population of their new locations.
Finally, the economics of the market matters. Regions with larger, richer populations containing large businesses or numerous corporate headquarters are assumed to more readily support a team than a smaller city which lacks these desirable demographic features. However, the three overarching decision criteria can be interrelated. For instance, the degree of public funding is likely to correspond to the size and economic demographics of the market. In fact, there is a correlation of 0.33 (significant at the 1% level) between the percentage of public funding and the population for six cities with NBA teams that are in 6 Those teams are the New Orleans Saints (1966 ), Seattle Seahawks (1974 ), Tampa Bay Buccaneers (1974 ), Carolina Panthers (1994 ), Jacksonville Jaguars (1994 ), Cleveland Browns (1999 ), and Houston Texans (2002 . 7 Minnesota Viking owner Red McCombs said the Vikings cannot remain competitive unless they get a new stadium to replace the Metrodome. Getting a new stadium built for the Vikings was Red McCombs' top priority, but measures to finance a stadium in Minnesota have twice failed. McCombs suggestion that the team relocate to San Antonio is unlikely due to the fact that San Antonio is another small market in a state with two teams, the Dallas Cowboys and the Houston Texans. 8 See Baim and Sitsky (1994) and Rich (2000) for an in-depth discussion of the politics of stadium financing.
relatively smaller population centers. Also, an owner's preferences are likely to be in favor of locating in a large metropolitan area because of the potential favorable economics. This paper analyzes the economics of each potential market to determine which cities are likely to be the best prospects for expansion or relocation of NBA teams. A hierarchical two-equation system is employed. In the first equation of the Location Model, the 25 current U.S. markets that have NBA franchises are examined to determine the relationship between the underlying factors. It is then used to forecast the relative likelihood of other cities being similar enough to NBA cities to be able to support a team (again based on economic factors, not personal preference or political factors). This model is similar to the analysis for baseball teams by Bruggink and Zamparelli (1999) , except that the NBA model has additional variables, two stages, and uses a substantially different econometric approach.
The second equation is a revenue equation. The revenue forecasts generated are used as inputs into the first equation. The logic is that the potential revenues that each location could generate are certainly important factors in an owner's location decision.
One objective of the overall analysis is to be able to aid in the financial decision regarding league expansion or team relocation. The current methodology used in the field involves separate comparisons of cities by population and a few other measures as opposed to an integrated approach that captures the relationships between the factors and relative importance of each factor. A set of models such as described in this paper can be used to rank cities for further, more in-depth analysis, across many sports in many countries.
The next section will examine the basic theory underlying the analysis. In the third section, the data, its sources, and its limitations will be described. The analysis and results for the two-equation system will be developed in the fourth section. The final section concludes with a summary and a discussion of the results.
Theoretical Model
The Location Model is a franchise model based on the work most recently of Benjamin Klein (1995) . Franchises of the same company have the incentive and desire to locate at least some minimum geographic distance away from each other, but want to maintain similarity in terms of quality and products offered so that uncertainty is reduced for customers. For instance, Domino's Pizza franchises are not allowed to locate near each other unless they are owned by the same franchisee.
Sports teams or franchises operate in a similar manner, and each of the leagues has developed rules regarding franchise movement and location. In the NBA, there is a radius of 75 miles surrounding each NBA team in which no other NBA team is permitted to locate without permission of the incumbent team. To understand the rationale as to why NBA teams chose their current locations, the Location Model takes into consideration the information that is available from current teams, uses that data to determine the common underlying economic factors of existing NBA locations, and applies those factors to the cities currently without NBA teams. In order to discern between successful locations of current NBA teams and less successful ones, the revenue equation within the Location Model accounts for the relative success of each location. However, many of these cities do not have any other major professional sports teams. Also, if a city has already spent a large sum of public money to build a baseball stadium, it is not obvious whether it is more or less likely to financially support an NBA arena with public funds. Another avenue in modeling potential political support is to note that if political leaders account for the public's preferences when deciding on whether to spend public money, or if the public votes directly on the issue, then a measure of the public's preferences towards basketball might be informative. An explanatory variable, basketball fanaticism, might capture the public's likely support for publicly financing an arena. In fact, there is a correlation of -0.23 between the existing degree of public support for the current arena (for those cities with an NBA team) and the basketball fanaticism ranking (which is defined as higher means less fanatical), and it is significant at the 5% level.
10 Further, cities with higher populations are more likely to publicly fund an arena. 11 Population is one of the explanatory variables in the model. Therefore, basketball fanaticism and population partially capture the degree of political support that an owner might expect to receive in each potentia
Team ch
termine the importance of population as a commo
The two-equation syste l location.
In the above equations, market characteristics contain variables such as population, income, competition from other sports teams, basketball fanaticism, and corporate depth.
aracteristics contain variables such as prices, winning percentage, and arena quality.
In summary, the theoretical model is a two-equation system measuring whether or not a city is a good candidate for an NBA team. A testable assumption is that there is commonality across NBA cities that allows them to maintain a team over a long period of time. For example, the empirical analysis will de n factor that successful NBA teams share. m representing the model is as follows: 14 It is likely that an NBA team not only draws from the city in which it is located, but also from the surrounding towns and communities. Therefore, the MSA population is expected to provide the best relative forecast of the population variables. It is expected that the effect of population on whether a city has or attains an NBA team will be positive. A summary of the data population) could decrease the probability of an NBA team choosing to locate in the city ld income in an MSA will increase the probability of an NBA team choosing to locate there.
is provided in Table 1 .
The growth of a community may play a role in whether an NBA team has chosen to locate there, especially if annual growth is significant and consistent. The growth variable is the change in MSA population during the past five years. The expected effect is that a higher population growth rate will increase the probability of an NBA team choosing to locate in a particular area. Alternatively, a city that has significant negative growth (declining .
Typical household income and average pay per worker of the MSA are also included as potential determining factors of NBA franchise location.
15
Other studies have found income to be a significant factor in determining attendance at sporting events. 16 As for location of sports teams, Bruggink and Zamparelli (1999) found that an increase in average household income by $1,000 increased the probability of the city having a Major League
Baseball team by 8%. The expected effect is that a higher typical househo 14 City population variables derived from U.S. Census data. MSA population data from Places Rated MSA (1999), and typical household income by Almanac (2000) . 15 The income variables are average pay per worker by MSA (1999) . Source: Places Rated Almanac (2000).
Similarly, a measure of the relative cost of living in these metropolitan areas is considered. To get a reasonable measure of household disposable income, the cost of living index takes into consideration nine items which collectively represent more than 60% of the typical household budget, which vary widely between regions. 17 The annual costs for these items were ranked from lowest to highest and then scored such that 100.00 represents the least expensive, 50.00 indicates the median, and 0.00 ranks as the most expensive city. The theory here is that regions with higher disposable income may choose to allocate a higher percentage of their budget towards recreational and leisure activities, such as attending an NBA game.
The success of sports teams in the modern era is largely dependent on corporate support via the purchase of luxury suites, club seats, sponsorship (including naming rights) and other premium services. The locational analysis includes a measure of corporate supply by using the number of Fortune 500 companies that are headquartered in a relevant city.
18
While not a perfect measure of corporate supply, it is expected that large corporations may want to entertain clients or employees in the luxury suites of a professional sports franchise located within the city in which they are headquartered. Also included are two measures of the number of companies that are considered to be large enough to be interested in premium services such as luxury seats, and profitable enough to be able to afford such services. employees and earning more than $5 million in annual revenues, referred to as "Mid-sized Corporations". Also included was a measure compiled by MSA for companies with more than 50 employees and earnings in excess of $10 million annually, referred to as "Large Corporations".
As in any spatial model of competition, the distance between competitors can affect the success of a business. The distance in miles to the nearest city with an NBA team is used as a measure of spatial competition. All else equal, it is expected that franchises that are located far distances from other franchises have a higher likelihood of success.
20
A competitor to sports franchises is other major professional sports teams located in the same area. For instance, a fan may choose to attend a hockey game instead of a basketball game. However, if there was not a hockey team nearby, the fan may choose the basketball game for lack of other sporting alternatives. Therefore, the hypothesis is that the fewer other major professional sports teams there are, the higher will be the likelihood of success of an NBA team. The number of teams in the other major professional sports leagues (NHL, NFL, and MLB) is used as a proxy for sports entertainment competition. Bruggink and Zamparelli (1999) found that the number of other sports teams had a positive effect on the location of MLB teams, stating that "the placement of other professional teams establishes the city as 'major league'."
21
Similarly, another measure, an index of the recreational assets available within an MSA, is included. This is determined by a factor analysis assessed on thirteen criteria to rate an MSA's supply of recreation assets. 22 These totals are ranked from most (100.0) to least (0.0) supply of recreational assets. The hypothesis here is that the lesser the supply of 20 However, while it is true that distance isolates the franchise from competition, the amount of isolation from competitors also has the negative effect of increasing team travel costs. This paper analyzes revenues, not costs. In general, the variation in costs from franchise to franchise is not a function of locational attributes, but on decisions regarding team salary and marketing expenditures, for instance. An analysis of profits was considered, but reliable profit data are unavailable. 21 Bruggink and Zamparelli (1999), p. 55. 22 This includes: 1) amusement and theme parks, 2) aquariums, 3) auto racing, 4) college sports, 5) gambling, 6) golf courses, 7) good restaurants, 8) movie theater screens, 9) professional sports, 10) protected recreation areas, 11) skiing, 12) water areas, and 13) zoos. Source: Places Rated Almanac
. -1999. 23 There are three dependent variables: attendance, an estimate of gate receipts, and total team revenue. The focus of this part of the research is to create a forecasting model of financial success in the NBA with the proxy for success being total game attendance, gate receipts, or total revenue.
Unlike the NFL, total revenues in the NBA are highly correlated with gate receipts because there is not a significant amount of revenue sharing in the NBA.
24 23 The Canadian teams are excluded for lack of comparable data. In excluding the Canadian teams there are 27 teams. Therefore, there are 81 observations (27 teams for three seasons). 24 For the corresponding years, in the NFL, the 32 franchises share approximately 80% of gross revenues. In MLB, teams share approximately 33% of total revenues, the NBA shares in excess of 35% of league revenues, and the NHL shares approximately 30% of total revenues. In most leagues, certain localized revenue streams are exempted from the revenue sharing formula, including revenues generated by the stadium as opposed to the team, such as premium seating (club seats and luxury suites), sponsorship, parking, and concessions. Stadium-based revenues are increasing at impressive rates, growing more dramatically in recent years due to luxury suites, naming rights, etc. Hence, the recent boom in stadium construction is significantly in response to these revenue sharing exemptions.
Average attendance is being used instead of total attendance because there was a lockout during the 1999 season causing approximately 32 games of the 82 game season to be cancelled, including the All-Star Game but not the playoffs. High attendance represents one of the goals of a sports organization. See Table 2 for a summary of the data utilized for Eq.
(2).
--Insert The third measure of revenue is total team revenue as reported by Forbes magazine.
Gate receipts do not capture other localized revenue sources such as media, sponsorship, concessions and parking.
The level of an individual team's financial success is dependant on the team's ability to capitalize on the local market in terms of stadium economics. 25 The actual reported gate receipts are for the year 1999.
The independent variables used to predict financial success or to measure attendance demand are prices, team winning percentage, a measure of the quantity of 'star' players, the age of the venue, the year of the season, basketball fanaticism, household income, number of other professional sports teams located in the MSA, 2000 MSA population, recreational and cost of living indices, number of Fortune 500 companies headquartered in MSA, the number of mid-sized and large corporations in MSA, and distance to nearest NBA city.
There is a vector of prices that fans pay to attend sporting events. These include the ticket price, the price of a 12 oz. beer, the price of a hot dog, the price of a 12 oz. soda, and the price of parking. 26 The first law of demand predicts that higher prices will lead to lower levels of demand, ceteris paribus. Ticket prices average $44 for the sample, with a low of $24 and a high of $87.
Winning percentage is expected to be an important proxy for the quality of the home team. The winning percentage in the year each season began, for years 1997 through 1999, was used.
27
Numerous studies have found winning to be an important determinant of attendance demand. 28 As expected, the average winning percentage is near 0.500 (at 0.514),
with the minimum at 0.134 and the maximum at 0.817.
29
Lagged winning percentage is also expected to affect demand because the previous season's performance affects season ticket sales and the appeal of early season games. For instance, Rascher (1999) shows that in baseball an extra win by the home team in the previous season increases per game attendance by about 450 fans for the first half of the 26 This data comes from the Fan Cost Index TM published annually by Team Marketing Report. 27 However, to create a fair forecast , all cities were assumed to have a winning percentage of 0.500, given that non-NBA cities do not have a winning percentage at all. 28 For example, see Burdekin and Idson (1991) , Hausman and Leonard (1997) , Hoang and Rascher (1999) , and McDonald and Rascher (2000) .
season, but declines in magnitude, to 150 fans per game, and in significance, with the tstatistic dropping from 7.64 to 3.02, for the second half of the season.
Relative to other major professional sports, the NBA markets its product by focusing on the individual talent of the players more so than the quality of each team. It is expected that the star power of the players on a team affects the demand for games above and beyond their skill in producing wins. The analysis uses the number of All-Star votes that each team received as a proxy for the individual star power of each team.
Sports teams in the U.S. have been on a facility construction spree in the last decade.
The older, sterile domes built in the late 1960s and early 1970s have given way to newer, higher quality, entertainment oriented facilities. These facilities increase the revenue streams for NBA and NHL teams by as much as 50% because they offer better amenities including premium seating, parking, food, drink, and non-game entertainment. In Major League Baseball, a new stadium can generate more than $40 million in new stadium revenue annually. 30 The analysis uses the age of the sports venue as a proxy for the quality of the experience that the fan receives that is unrelated to the game itself. The remaining variables were described above.
Analysis & Results
The Location Model creates a forecast of the best cities for NBA expansion or relocation based on economic factors that exist in current NBA cities. The dependent variable, whether the city has an NBA team, is an indicator variable. The model is a twoequation system with a binary dependent variable and a continuous endogenous variable.
The type of triangular system described in Section II requires a two-stage probit least squares (2SPLS) estimation technique.
The first stage is the estimation of Eq. (2), the revenue equation. Typically, OLS estimation would be unbiased and efficient, but there are a few econometric issues that prevent straight OLS from working. First, the revenue equation is estimated using data for 27 teams over 3 years. The error structure exhibits cluster correlation. For each team, the error term for three years is auto-correlated. Even though there is not correlation across teams, there is correlation of the errors within each team. The effect of cluster correlation is to inflate t-statistics. In this case, the t-statistics are about 12% higher when not accounting for the cluster correlation problem. The solution involves estimating robust errors by analyzing a cluster variable in the model itself.
The second estimation problem is that one of the dependent variables, attendance, is censored because of the capacity constraint of the size of an arena. True demand may be larger than actual attendance, but the size of the arena prevents the full demand from being analysis. Given that the goal in this step of the analysis is not to interpret individual effects, but to create an endogenous variable to be used in the next step, these variables were included in the analysis.
Sensitivity analyses showed that there was no omitted variable bias. Evidence of heteroscedasticity was accounted for using White's corrected errors. Log-linear models were estimated, but the levels models had superior fit. Log-linear models are often used in demand estimation, but only because the elasticities are easy to calculate. In this case that reason is not compelling enough to use log-linear models. Table 3 shows the results of the revenue and attendance equations estimation.
--Insert Interpreting the marginal impacts of a few of the variables that do not suffer from multicollinearity, a 5% increase in household income is associated with an 8% increase in gate receipts. An increase in winning percentage by 0.100 (e.g., from 0.500 to 0.600 is eight more wins) is associated with a rise in 31 Prices were not found to be an important factor (except to the extent that there was multicollinearity) in forecasting attendance, with no t-statistic exceeding 0.40. Cost of living, all-star gate receipts of 4%, or $1.35 million. Each additional year a stadium ages lowers gate receipts by about $235,000. Table 4 shows the forecasts of attendance, gate receipts, and total revenue for each NBA and non-NBA city, sorted by decreasing gate receipts. 32 Gate receipts range from a high of $84 million in Chicago, down to $32 million in El Paso, Texas. Based on these stage one results (revenues), the best cities for expansion or relocation are Memphis, Hartford, Baltimore, Louisville, San Diego, Las Vegas, and Nashville.
--Insert TABLE 4--
The second stage of the 2SPLS involves the estimation of Eq. (1) with the estimated dependent variable from Eq. (2) as an endogenous variable in the model. Again, the attendance, gate receipts, and total revenue estimates from Table 3 are regressors in the estimation of Eq. (2). A number of sensitivity tests were performed on the model before final selection occurred. Scatter plots and the Cook-Weisberg test show that heteroscedasticity is an issue with the data. White's corrected errors are used to avoid inflated t-statistics from heteroscedasticity. There appears to be an omitted variable or more based on the results of the Ramsey RESET test. Table 5 shows the results of the probit analysis. Overall, the models are significant at the 5% or better level. Interpretation of the marginal impacts shows that a 10% increase votes, and distance to nearest NBA city also proved to be insignificant predictors of attendance and revenue. 32 Results shown are for the 1999-2000 NBA season. The Lakers and Clippers have the same forecast because the variables in the model are market specific, and therefore the same for both teams. The only difference between teams sharing a locale is winning percentage, and, in this table, all teams' in attendance, gate receipts, or total revenue is associated with an 11%, 10%, and 17% increase in the probability that a city is suitable for an NBA team, respectively.
--Insert TABLE 5--
Conclusion & Discussion
The forecasts for which cities are "best" for NBA expansion or relocation are shown in Table 6 . The cities of Louisville and San Diego lead the list of potential candidates. This model examines the underlying economic structure of the cities to create forecasts for expansion or relocation of NBA teams. Models of this sort could be used for many other sports in other regions or countries.
-- Insert TABLE 6 In a real example, in choosing New Orleans over Louisville, the Hornets assessed expected attendance, gate receipts, and total revenues. According to the findings here, expected total revenues were about the same, but attendance and gate receipts were forecasted to be higher in Louisville than in New Orleans. Presumably, the lease agreement in New Orleans accounts for the difference from the expected lease agreement in Louisville.
In choosing Memphis over New Orleans, Louisville, St. Louis, Las Vegas, and San Diego, the Grizzlies chose the market with the highest expected attendance and gate receipts, Kentucky Fried Chicken, Pizza Hut and Taco Bell) that reportedly offered $100 million for the naming rights of the new arena.
but not the highest total revenue. However, as described above, San Diego was not in a position to offer to build a new facility and the owner of the Savvis Center in St. Louis was not interested in having an NBA team in the facility unless it was owned by him.
By utilizing an hierarchical two-equation system involving the underlying economic factors which are deterministic for a team's success, this paper serves to aid in the financial decision regarding league expansion or team relocation. This integrative approach effectively captures inter-relationships between factors as well as the relative importance of each factor. A set of models such as described in this paper are not solely applicable to NBA franchise locational decisions, and can instead be used to rank cities for further, more indepth analysis, across many sports in many countries. 34 We thank a reviewer for noting this use of the model. 
